Curcumin prevents dopaminergic neuronal death through inhibition of the c-Jun N-terminal kinase pathway.
Recent studies have shown that the c-Jun N-terminal kinase (JNK) signaling pathway is involved in dopaminergic neuronal degeneration, and direct blockade of JNK by specific inhibitors may prevent or effectively slow the progression of Parkinson disease (PD). Previous studies have revealed that the natural phenolic compound curcumin can reduce inflammation and oxidation, which makes it a potential therapeutic agent for neurodegenerative diseases. In this study, we investigated whether curcumin protects against 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine- (MPTP) or 1-methyl-4-phenylpyridnium ion- (MPP(+)) induced dopaminergic neurotoxicity in C57BL/6N mice or SH-SY5Y cells by inhibiting JNK pathways both in vivo and in vitro. Curcumin treatment significantly improved behavioral deficits, and enhanced the survival of tyrosine hydroxylase-positive neurons in the substantia nigra (SN) in the MPTP-induced PD model mice. Most importantly, curcumin treatment significantly inhibited MPTP/MPP(+)-induced phosphorylation of JNK1/2 and c-Jun, and cleaved caspase-3. Our study suggests that the neuroprotective effect of curcumin is not related simply to its antiinflammatory and antioxidant properties, but involves other mechanisms, particularly by targeting the JNK pathways.